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ABSTRACT
At the turn of the century, several major efforts were initiated to
combat HIV/AIDS and other major epidemics affecting low- and
middle-income countries (LMICs). They were accompanied by
initiatives to enable recipient countries to collect and use data to
guide their public health programmes. These health information
systems (HIS) typify systems in that they have multiple interacting
components, and they are embedded within larger systems.
Components of a larger system act as the context for all lower-
level systems. Their effects can be pervasive, and thus be taken
for granted or regarded as unchangeable. We identify four
contextual factors that affect efforts to strengthen HIS: hierarchical
roles, aid funding, corruption, and competing priorities. We
provide examples of each as experienced by those working to
strengthen HIS in LMICs. Each of these contextual factors can
seriously diminish the effectiveness of HIS strengthening efforts
and their long-term sustainability. We propose research questions
about each that would enable those engaged in HIS
strengthening to work effectively and sustainably.
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At the turn of the century, several major efforts were launched to combat AIDS and other
major epidemics affecting low- and middle-income countries (LMICs). They included the
Bill & Melinda Gates Foundation in 2000, the multilateral Global Fund to Fight AIDS,
Tuberculosis and Malaria (the Global Fund) in 2002, and the U.S. bilateral President’s
Emergency Plan for AIDS Relief (PEPFAR) in 2003. Donors typically want to know
that their funds have achieved their intended effect. For example, with global diseases,
the effects could include a decrease in overall cases, or decreases in certain high-priority
populations. To achieve such change, donors might also wish to see that the systems
for implementing necessary health measures, such as distribution of antiretroviral drugs
and malaria bed nets, are functioning as needed in the recipient countries. Monitoring
health outcomes and health programme systems requires another system in turn: a
health information system (HIS) that collects data, analyses them, and presents them to
the policy-makers who are aiming to bring about lower rates of disease through improved
CONTACT James C. Thomas jim.thomas@unc.edu 
health systems. Health is just one sector of a government. Others, such as the census
bureau, agriculture, education, and commerce also receive development funds. A complete
HIS includes data from these other sectors, such as vital events and population censuses.
Data are needed, then, for the dual purposes of achieving impact and for accountability to
donors.
To these ends, the Global Fund and PEPFAR strategies included efforts to strengthen
HIS (Thomas et al., 2014). The U.S. government’s effort to enhance the capacity of
countries to monitor and evaluate health programmes included the creation of the
MEASURE Evaluation project in 2003, which is funded in part by PEPFAR, and
remains its flagship HIS programme. From 2005 to 2013, the World Health Organization
contributed to building HIS through the creation of the Health Metrics Network (HMN).
The mission of HMN, in part, was to ‘to increase the availability of information for
decisions to improve health outcomes in countries’ (see Box 1). Presently, WHO and
other organisations, such as the Bill and Melinda Gates Foundation and the Global
Fund, are advocating for HIS strengthening to enable monitoring of progress towards
the international sustainable development goals through a programme called Monitoring
and Accountability for Results in Health (MA4Health) and the Health Data Collaborative.
Box 1.
The health information system provides the underpinnings for decision-making and has four key functions: data
generation, compilation, analysis and synthesis, and communication and use. The health information system collects
data from the health sector and other relevant sectors, analyses the data and ensures their overall quality, relevance
and timeliness, and converts data into information for health-related decision-making. (Health Metrics Network, as
cited in World Health Organization [WHO], 2010)
In his book, Seeing like a state, Scott argues that many systems created by states have
failed to achieve their intended ends because they have oversimplified complex situations
and failed to notice or address important factors (1998). He argues that states seek to
enhance their control over their domains by simplifying complexity through standards
of measurement. Similarly, Ramalingam (2013) argues in his book, Aid on the edge of
chaos, that multi- and bilateral aid efforts are dominated by linear, mechanistic
approaches. In doing so, they fail to address systems, which are characterised by multiple
factors all affecting each other. A systems approach, says Ramalingam, is needed for effec-
tiveness and sustainability of project products. Sustainability can be understood as their
use, maintenance, and further improvement after donor funding ends.
USAID recognises the importance of systems thinking in their document, Local
systems: A framework for supporting sustained development (2013). They define a local
system as ‘those interconnected sets of actors – governments, civil society, the private
sector, universities, individual citizens and others – that jointly produce a particular devel-
opment outcome’. Systems thinking encompasses the ability to see system components
and how they relate to each other, and to engage with the whole system effectively. The
principles for working with systems identified in USAID’s document include flexibility,
and monitoring and evaluating sustainability. Monitoring complex systems is addressed
more fully in the USAID document, Complexity-aware monitoring (2014).
Systems are typically conceived as consisting of eight characteristics. They are: self-
organising constantly changing, tightly linked, governed by feedback, non-linear,
history-dependent, counter-intuitive, and resistant to [intentional] change (Meadows,
Richardson, & Bruckmann, 1982; Sterman, 2006). All systems are contained or nested
within larger systems. The elements of a system description depend on the system level
being described.
An application of systems thinking to the health sector is provided by de Savigny and
Adam (2009) in a conceptual diagram of the components of a health system and how they
relate to each other (Figure 1). The mention of accountability in the figure may hint at a
higher-level system that takes into account broader societal attitudes towards transpar-
ency. And the mention of case management may hint at lower-level systems to manage
patients within a health facility. The detail level of Figure 1 and lower levels are the
ones most commonly described, perhaps because they incorporate elements that lend
themselves to measurement and to intervention; in contrast to, say, societal attitudes
towards transparency. Yet, broad contextual factors such as societal attitudes can influence
virtually every aspect of a lower-level system. Because the influence of contextual factors is
pervasive, those working with the system may feel that they are out of their control and
must be taken as a given.
We believe an understanding of a contextual factor is essential to achieving sustainable
change in any system embedded within the broader context. Our purpose here is to ident-
ify several important contextual factors affecting HIS strengthening, and to propose a
research agenda that might enable such strengthening efforts to be more effective and sus-
tainable. Our observations will be relevant to donor agencies that set priorities and allocate
resources for HIS strengthening, and researchers who can study the contextual factors we
identify.
Figure 1. Example of interrelationships between the components of a health system (de Savigny &
Adam, 2009).
Contextual factors
Many of the technical staff of the MEASURE Evaluation project have decades of experi-
ence strengthening HIS in LMICs, with MEASURE Evaluation as well as with other pro-
jects. We asked the project staff (more than 100 in number) for examples of contextual
factors that have frustrated or facilitated their work. Four factors were identified: hierarch-
ical roles, aid funding, corruption, and competing priorities of the host government. These
factors are not fully independent of each other; they may act alone or in combination.
However, there is no clear evidence of the conditions affecting their influence on each
other. For each of them, we provide examples from experience (without mention of
country names), insights on the factor from recent literature, and questions for research.
Hierarchical roles
Example 1: In a leadership development activity, middle management teams created plans
and were prepared to implement them. However, their supervisor refused to let them do
so, noting that it was not their role to conceive plans much less implement them.
Example 2: While building leadership for data demand and use, one group identified a
need in their country for an HIS technical working group. The Minister of Health publicly
approved the creation of such a group but did not appoint members, effectively disapprov-
ing it. In the absence of action at the top, the need for a technical coordinating group
remains unmet.
Example 3: A set of health providers who had received training in the use of data for
decision-making were failing to implement their data use skills. They reported that they
had no professional incentive to do so. They were not required by their supervisors to
use data for decision-making, and their performance evaluations did not include data
use. They were required to collect the data, however, so they simply passed it up the
line without using it themselves.
Each of these is an example in which the location of actors on a hierarchical ladder
determined their personal investment in the system, their interest in taking action to
improve the system, and the success of their actions. In one instance, the lower-level
workers did only what they were required to do, and gave no evidence of being invested
in the system’s larger purpose. In the other examples, the engagement demonstrated by
lower-level workers was discouraged by their superiors.
In his study of work-related values among employees in IBM offices in 72 countries,
Hofstede described this adherence to hierarchy as power distance (1980, 2001). Various
researchers have applied Hofstede’s framework to the implementation of information
systems (De Man, 2003; Erik De Man & Van den Toorn, 2002; Grover, Segars, &
Durand, 1994; Shore & Venkatachalam, 1996). The GLOBE study of organisational lea-
dership in 62 societies in the 1990s also identified power distance as a cultural dimension
(House, Hanges, Javidan, Dorfman, & Gupta, 2004). Cultural anthropologist, Mary
Douglas places hierarchical social relationships within a group/grid framework. Hierarch-
ical social relations exist where group membership is strong and where behaviours are
highly regulated (high-grid) (Thompson, Ellis, & Wildavsky, 1990). These might co-
exist, for example, in a group delineated by strong ethnic identity and strong traditions
regulating interactions within the ethnic group. Hierarchical roles might be considered
an aspect of culture, which has been defined in one instance as ‘learned patterns of thought
and behavior characteristic of a social group’ (Brown, 1997, p. 119). In cultures with hier-
archical relationships, the respective roles of workers and their supervisors are clearly deli-
neated and adhered to. Decision-making is ‘top down’ or directed from the upper reaches
of the hierarchy, and implemented dutifully by subordinates. In a low hierarchy culture,
management is sometimes described as ‘flat’ or a team structure. Input from subordinates
is sought in making decisions, and subordinates are encouraged to catch and correct errors
or address unforeseen contingencies, in some cases without waiting for input from
superiors.
A given country can demonstrate elements of both high and low hierarchy. For
example, in the U.S., democratic processes in civic and business settings are consistent
with low hierarchy, while a high degree of hierarchy is evident in the military, which
often depends on quick, authoritative decision-making. Overall, however, the U.S.
scored as a relatively low power distance country in the IBM study (Hofstede, 2001), as
did most Western countries. LMICs, in contrast, typically scored with a high power
distance.
In a high hierarchy setting, workers may be accustomed to making decisions on the
basis of those handed down to them from higher echelons, or according to the authority
given to them. They may exercise any authority they have autocratically, without input
from others, or after carefully considering data and others’ opinions. Depending on the
patterns set by the superior, subordinates may filter information and provide only that
which pleases the superior and supports his or her preconceptions; or provide unfiltered
information that enables the superior to make data-informed decisions. In the former situ-
ation, data viewed as objective by a person from a low hierarchy culture can be viewed as
superfluous or even subversive by a person from a high hierarchy setting. In such an
instance, then, the decision-maker in the high hierarchy setting may resist the implemen-
tation of evidence-based decision-making.
Research questions to elucidate the role of hierarchical structures on HIS strengthening
might include: the relevant manifestations of hierarchical roles in an HIS and how are they
best measured; the instances in which hierarchical roles facilitate or frustrate HIS strength-
ening; whether institutional practices based in hierarchical roles can be changed to facili-
tate a high-functioning HIS; and other instances in which aspects of culture facilitate or
frustrate HIS strengthening (Table 1).
Aid funding
Example 1: In the creation of a national HIV/AIDS database in one country, donor
funding for data collection and reporting was going to one ministry, but the responsibility
for the effort was placed on another. In the absence of funding, the second ministry
showed no interest in taking on the responsibilities.
Example 2: Donor-funded community surveys were conducted country-wide to ident-
ify needed improvements in health service delivery. Much benefit was realised, but there
was little evidence that the communities would continue the process on their own when
the external funding ends.
Example 3: In some countries, outside funding is not provided for HIS strengthening,
but an outside expert is temporarily stationed in the Ministry of Health (MOH) as a
resource for planning that is initiated by the Ministry. In several instances, the ministries
continued to apply the process after the departure of the technical expert. However, when
donors offered large sums to support their favoured strategies, the national health plan-
ning process began to crumble.
In these examples, outside funding that aims to make improvements has the unin-
tended consequence of disempowering local implementers. In two instances, the willing-
ness to act is tied to money. Where there is none to be had, there is either no interest in
participating, or a successful effort loses steam. The perception that donor money disem-
powers local efforts is reinforced in the third example, where progress was made when the
donor provided only a temporary advisor, but was lost when external donor agendas were
imposed.
In Dead aid, Zambian-born economist Dambisa Moyo argues that international aid
hinders rather than helps development (2009). She cites examples of advances in countries
that have actively minimised international aid (e.g. Botswana), and of stalled progress or
even regression in those accepting large amounts of aid (e.g. Zimbabwe). She suggests that
LMICs should be weaned off of international aid so they will begin to act of their own
accord in establishing their needed markets, policies, and programmes.
Others argue for aid reform, not elimination. InWhite man’s burden, William Easterly
describes two types of people guiding development: planners and searchers (2006). Plan-
ners, he says, ‘apply global blueprints; searchers adapt to local problems. Planners at the
top lack knowledge of the bottom; searchers find out what the reality is at the bottom’
(p. 6). Societies are complex and unique, says Easterly; they cannot be programmed
into success. Rather, they must grow bit by bit through trial and error. The example
above in which an expert was placed temporarily in the MOH as a resource is a searcher
approach. The expert was there to see what the staff in the MOH experienced, and to be
available to respond to their questions or requests for assistance. Similarly, Ramalingam
(2013) describes development as a complex adaptive system in which local practical
knowledge can lead to effective and sustainable solutions. This stands in contrast to
Table 1. Potential research questions pertaining to four contextual factors affecting health information
systems in low-to-middle-income countries.
Hierarchical structures
. What are the relevant manifestations of power distance in a health information system (HIS) and how are they best
measured?
. In what instances do hierarchical roles facilitate or frustrate HIS strengthening?
. Can institutional practices based in hierarchical roles be changed to facilitate a high-functioning HIS?
. In what instances do aspects of culture facilitate or frustrate HIS strengthening?
Aid funding
. How is aid funding best measured?
. How is local initiative or investment best measured?
. Which aid funding practices discourage or encourage local initiative?
. What practices enable aid funding to be coordinated among donors and sectors?
Corruption
. Which HIS practices facilitate transparency in a way that is valued by both the donors and local users?
. Does transparency engender trust in data, data use, and further investment in the HIS?
Competing priorities
. What inputs (e.g. capacity building among those collecting or using data) achieve HIS strengthening?
. Does a strong HIS lead to better performing delivery of health services and health outcomes?
. Is population health associated with non-health outcomes, such as worker productivity?
solutions prescribed from afar and implemented similarly and mechanistically, regardless
of the location.
The first example underscores how aid funding is often sector-specific. However, an
HIS incorporates data from several sectors. If they are not coordinated, their data
systems will not be interoperable with each other, thus decreasing the overall utility and
power of the HIS. Categorical aid funding, and accountability to particular donors for par-
ticular sectors, can lead to this unintended outcome.
Research questions addressing the contextual influences of aid funding include: how aid
funding is best operationalised and measured?; how local initiative or investment is best
measured?; which aid funding practices discourage or encourage local initiative?; and
what practices enable aid funding to be coordinated among donors and sectors?
Corruption
Example 1: One MEASURE Evaluation staff member reported that the worst corruption
he had seen was during relief following an earthquake. The military kept funds that were
intended for rebuilding houses and community infrastructure.
Example 2: Over a number of years, a large number of information and communi-
cations technology (ICT) resources for HIS, including computers, were provided to one
country from a variety of sources, including the World Bank, the Global Fund, and the
multilateral Roll Back Malaria initiative. However, in a country-wide ICT inventory
assessment done later, much of the equipment could not be located.
The disappearance or diversion of resources to personal accounts or pet projects has a
long history in virtually every country. Corruption in international aid may stand out
because the amounts are large, they are often from taxpayers’ contributions and are
thus followed closely by the general population, and they are to countries that often
lack transparency in the distribution of funds. The lack of transparency is in the levels
of society that receive and manage international donations, which are typically the
upper echelons of a hierarchical society. Transparency International has developed a Cor-
ruption Perception Index (CPI) as a measure of transparency. Hofstede found that where
power distance was greater, corruption as measured by the CPI was also greater (2001,
p. 112). Those in power who are gaining from corruption have an interest in avoiding
transparency, and thus perhaps data systems that promote objectivity and transparency.
In their analysis of the relationship between foreign aid and corruption, Alesina and
Weder (1999) found that countries on the upper end of the corruption scale received
more aid money. Moyo took this finding further, asserting that aid actually fosters corrup-
tion (2009, p. 52). Ghanaian-born economist George Ayittey refers to countries in which
the elite are steeped in corruption as ‘Vampire States’. In these states, he explains, the elites
suck the lifeblood out of the country (Ayittey, 2005, p. 239).
But the picture in many LMICs is changing. In The great surge, Steven Radelet describes
how the rate of extreme poverty has plummeted in LMICs since the 1980s (2015). He attri-
butes this, in part, to the decline of autocratic governments and corresponding increases in
democratic ones. He notes that in 1983, 17 LMICs were democracies; by 2013 the number
had more than tripled to 56 (Ramalingam, 2013, p. 6). With the association between power
distance and corruption mentioned above, a shift from autocracy to democracy could be
accompanied by a decline in corruption.
As mentioned above, MA4Health is one example of an initiative to ensure that funds
achieve their intended results. Another example is a PEPFAR initiative called Data for
Accountability, Transparency, and Impact (DATIM), which collects data from all facilities
receiving PEPFAR funds. The data are then used by American Missions to determine
where the country’s needs are greatest and where the most progress has been realised.
At present, DATIM is designed to inform the donor, the U.S. government. Once in
place, the hope is to translate lessons learned in DATIM to the host government HIS.
Health is just one sector of a government. Others, such as the census bureau, agricul-
ture, education, and commerce also receive development funds. A complete HIS includes
data from these other sectors, such as vital events and population censuses, and data col-
lected in targeted studies. Each donor will be interested in accountability for their funds
invested in each sector. When many donors want information to guide their programmes,
the number and types of information sought can mushroom. Those working in a clinic or
community-based organisation may spend more and more time gathering data, and less
time delivering health services to clients. The benefits of data need to be weighed against
the burden of collecting them, and the resentment that may result in resistance to data
collection (Thomas, Silvestre, Salentine, Reynolds, & Smith, 2016).
Health information systems implemented to provide donors accountability for their
funds address the contextual challenges of corruption, but do so at the risk of the unin-
tended consequences of aid funding, previously mentioned. The host governments are
involved little, except in providing data, and have little invested in the system, except
their interest in continuing to qualify for donor funds. As described above, this raises con-
cerns about the quality of implementation and long-term sustainability. If the host country
does not have a sense of ownership of the system, they will not have the incentive to main-
tain it and use it.
Questions about accountability and transparency in HIS strengthening that would
benefit from research include: the HIS practices that facilitate transparency in way that
is valued by both the donors and local users; and whether transparency engenders trust
in data, data use, and further investment in the HIS.
Competing priorities
Example 1: In one of the countries affected by the recent Ebola epidemic, competition for
government funds among the various government sectors was so intense that when the
MOH first went to the Parliament for additional funding to fight Ebola, those representing
the non-health sectors argued against the requested resources, suggesting that the report of
an epidemic was only a ruse for the MOH to get more than their share of funds.
Example 2: In a statement about country priorities, a donor wrote,
The [country] government has placed a priority on economic growth and infrastructure to
the detriment of investments in health. Competing priorities in the health sector have also
contributed to governmental investment and support that is currently inadequate for HIV
control. Delays in adoption of policies known to better enrollment and retention on HIV
treatment and care have impeded progress.
Example 3: In a recent political campaign, one of the parties argued that the incumbent
was more interested in investing in projects that enhance the country’s image among
foreigners, such as luxury hotels, than it was in taking care of basic country needs, such as
schools, roads, and the health system. In contrast to the corrupt diversion of resources,
these are examples of funds used for purposes other than HIS through processes that
are relatively transparent, albeit controversial and political. The arguments presented
are the mainstay of politics: competing views on the allocation of scarce resource for
the benefit of the population.
Although the political environment serves as a backdrop to HIS strengthening, it is
often changing, particularly in democracies where the parties in power change, along
with the political appointments reflecting the party’s priorities. Where change is possible,
engagement in bringing it about is more common. For this reason, politics and changing
priorities often remain present in the minds of government employees and the general
population, perhaps more so than culture, aid funding, and corruption.
Where there are competing ideas of where resources should be invested, data-driven
evidence of effectiveness ought to play an important role. Trustworthy data are important,
but they are seldom the sole consideration in policy-making. Other considerations include
competing data-driven arguments, payback for political favours, and appeasement of the
population to enhance one’s chances for re-election. If policy-makers were to value the
HIS, they would likely demonstrate it by funding the resources needed to ensure its
quality and relevance. But one must overcome the vicious cycle in which the HIS must
first be valued enough to attract the resources needed to produce useful data.
In a country where the HIS is not a priority because it is not valued, the evidence of its
utility and value will likely come from countries where the HIS is valued and data on its
performance and effects are available (Thomas et al., 2014). Research that could demon-
strate the value of an HIS might address evidence of the types of input that achieve HIS
strengthening; evidence that a strong HIS leads to better performing delivery of health ser-
vices and health outcomes; and evidence of the effects of a healthy population on non-
health outcomes, such as worker productivity.
Summary and conclusions
We have identified four contextual factors that people implementing HIS strengthening
reported to have affected the success of their work. The factors are not mutually exclusive;
each can affect or coincide with another. And the list is most certainly not exhaustive. For
example, a contextual factor not addressed here is the country economy. A country with a
relatively low gross domestic product, even compared to other LMICs, will have trouble
finding the resources, including trained personnel, to participate in HIS strengthening
projects – even while funded by an outside donor. The relevant contextual factors will
be case dependent.
We have not fully explored here how any of the contextual factors described could, in
some circumstances, work to the benefit of HIS strengthening. For example, in a hierarch-
ical culture, a high-level decision-maker could insist on data-informed decisions and thus
designate resources to establish a system for collecting reliable data.
The contextual factors we address reflect a systems perspective to strengthening an HIS.
As systems are nested within each other, these contextual factors influence each of the
systems nested within. They can determine whether strengthening occurs and whether
the performance of the HIS remains strong after donor funding is discontinued.
Because they can set the context for an entire country, they are at risk of not being seen at
all, or being regarded as unchangeable, and thus not worth studying. Factors that are easily
measured and easily changed are more likely to be the subject of study. We believe,
however, that useful information on the questions we have listed can be obtained
within a few years, a common study timeframe. In doing so, researchers would need to
identify how best to include contextual factors in systems diagrams and how to
measure and monitor the factors. Because the research questions pertain to complex adap-
tive systems, the research methods are not likely to be those applied to more mechanistic,
linear processes, such as a randomised controlled trial (Thomas, Curtis, & Smith, 2011;
USAID, 2013). Nonetheless, the methods can be rigorous and reliable, and the findings
informative and actionable. To avoid such research is to risk pouring resources into pro-
grammes that do not achieve their goals and will not be sustained after donor funding has
ended.
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